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@  Steam  generator  shell  parting  method  and  apparatus. 

A  method  and  apparatus  for  effecting  within  a  nuclear 
power  plant  horizontal  separation  of  the  vertically-extend- 
ing  cylindrical  wall  of  the  shell  of  a  steam  generator  by  an 
accurate  cutting  technique  that  generates  a  weld  accomo- 
dating  profile  in  preparation  for  subsequent  rejoining. 
This  is  attained  by  progressive  installation  of  horizontal 
hinged-section  tension  band  assemblies  (55)  around  the 
shell  (3),  adding  vertical  anchor  members  (60)  clamped  to 
the  bands  (55)  at  circumferential  intervals  therearound, 
hanging  and  locking  track  support  brackets  (63)  onto 
the  anchor  members  (60),  assembling  a  multiple-section 
rigidized  circular  track  (72)  onto  the  support  brackets  (63) 
and  around  the  shell  (3),  vertically  and  radially  adjusting 
and  locking  the  track  (72)  in  place,  mounting  a  carriage- 
supported  milling  machine  assembly  on  the  track,  and 
taking  a  series  of  tapered  milling  cuts  in  the  shell  wall 
while  the  milling  machine  assembly  is  moved  along  the 
track  by  use  of  gear  teeth  thereon. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a p p a r a t u s   f o r  

e f f e c t i n g   r e t u b i n g   of  a  s t e a m   g e n e r a t o r   in  a  n u c l e a r   p o w e r  
p l a n t .  

N u c l e a r   r e a c t o r   p o w e r   p l a n t s   u t i l i z e   a  s t e a m  

g e n e r a t o r   h a v i n g   a  t u b e   b u n d l e   to  t r a n s f e r   h e a t   f rom  a  

p r i m a r y   s i d e   r e a c t o r - h e a t e d   l i q u i d   to  w a t e r   on  a  s e c o n d a r y  

s i d e   to  form  s t e a m   f o r   d r i v i n g   a  t u r b i n e .   C o n d e n s e r   l e a k s  

in  t he   p o w e r   p l a n t s   have   c a u s e d   c i r c u l a t i n g   w a t e r ,   w h i c h  

is   o f t e n   b r a c k i s h ,   to  mix  w i t h   t he   s e c o n d a r y - s i d e   w a t e r   i n  

t he   s t e a m   g e n e r a t o r ,   r e s u l t i n g   in  t h e   b u i l d - u p   of  u n d e s i r -  

a b l e   c h e m i c a l s   in  t he   s t e a m   g e n e r a t o r .   W a t e r   t r e a t m e n t  

and  b l o w - d o w n   h a v e   n o t   c o m p l e t e l y   p r o t e c t e d   t he   s t e a m  

g e n e r a t o r   t u b e s   f rom  c o r r o s i o n   and  l e a k s .   As  the   n u m b e r  

of  t u b e s   s u b j e c t   to  s u c h   l e a k s   i n c r e a s e s ,   t h e   d e s i r a b i l i t y  
of  r e p l a c e m e n t   or  r e p a i r   of  t he   s t e a m   g e n e r a t o r   i n c r e a s e s .  

S i n c e   r e m o v a l   of  a  s t e a m   g e n e r a t o r   in  i t s   e n t i r e t y   f rom  a  
n u c l e a r   p o w e r   p l a n t   r e q u i r e s   t e a r i n g   ou t   a  l a r g e   p o r t i o n  
of  a  r e i n f o r c e d   c o n c r e t e   c o n t a i n m e n t   v e s s e l ,   r e p l a c e m e n t  

of  such   g e n e r a t o r   in  i t s   e n t i r e t y   b e c o m e s   t i m e   c o n s u m i n g ,  

e x p e n s i v e ,   and  t h e r e f o r e   u n d e s i r a b l e .  

R e p l a c e m e n t   of  t h e   t u b e   b u n d l e   in  a  s t e a m   g e n e r -  
a t o r   w h i l e   l o c a t e d   in  a  n u c l e a r   p o w e r   p l a n t ,   has   t h e r e f o r e  

been   c o n s i d e r e d .   B e f o r e   r e p l a c e m e n t   of  t he   t u b e   b u n d l e ,  

h o w e v e r ,   t he   s h e l l   of  a  s t e a m   g e n e r a t o r   m u s t   be  o p e n e d  

w h i l e   d i s p o s e d   in  a  n u c l e a r   p o w e r   p l a n t   and  t h i s   m u s t   b e  

done   w i t h   s u c h   a  r e l a t i v e l y   h i g h   d e g r e e   of   a c c u r a c y   a n d  

p a r t i c u l a r i t y   t h a t   t he   s e p a r a t i o n   c u t   in  t he   s h e l l   r e s u l t s  



in  a  we ld   p r e p a r a t i o n   p r o f i l e   to  a c c o m m o d a t e   s u b s e q u e n t  

w e l d i n g   f o r   r e j o i n i n g   the   s e p a r a t e d   s h e l l   s e c t i o n s   f o l l o w -  

ing   i n s t a l l a t i o n   of  a  r e p l a c e m e n t   t u b e   b u n d l e .  

I t   is   t h e r e f o r e   t he   p r i n c i p a l   o b j e c t   of   t h e  

p r e s e n t   i n v e n t i o n   to  p r o v i d e   a  m e t h o d   and  a p p a r a t u s   w i t h  

w h i c h   the   r e q u i r e d   c o m p l i c a t e d   o p e r a t i o n s   can  be  p e r f o r m e d  

a c c u r a t e l y ,   e f f i c i e n t l y   and  r a p i d l y .  

With   t h i s   o b j e c t   in  v i e w ,   t he   p r e s e n t   i n v e n t i o n  

r e s i d e s   in  a  m e t h o d   f o r   e f f e c t i n g   h o r i z o n t a l   s e p a r a t i o n   o f  

t he   v e r t i c a l l y - e x t e n d i n g   s h e l l   of  a  s t e a m   g e n e r a t o r   b y  

c u t t i n g   t he   s h e l l   by  means   of  a  m i l l i n g   m a c h i n e   a s s e m b l y ,  

c h a r a c t e r i z e d   in  t h a t   f i r s t   a  p l u r a l i t y   of   h i n g e d - s e c t i o n  

t e n s i o n   b a n d s   i s   i n s t a l l e d   a t   v e r t i c a l   i n t e r v a l s   a r o u n d  

s a i d   s h e l l ,   v e r t i c a l l y   e x t e n d i n g   a n c h o r   m e m b e r s   a r e   c l a m p -  

ed  to  t he   b a n d s   s u c h   t h a t   t h e y   a r e   d i s t r i b u t e d   c i r c u m f e r -  

e n t i a l l y   t h e r e a r o u n d ,   t r a c k   s u p p o r t   b r a c k e t s   l o c k e d   o n t o  

t he   a n c h o r   m e m b e r s ,   a  m u l t i p l e - s e c t i o n   r i g i d   c i r c u l a r  

t r a c k   i s   a s s e m b l e d ,   l o c a t e d ,   and  s e c u r e d   o n t o   t h e   s u p p o r t  

b r a c k e t s ,   and  s a i d   m i l l i n g   m a c h i n e   a s s e m b l y   w h i l e   b e i n g  

r o l l e r   g u i d e d   and  s u p p o r t e d   by  s u c h   t r a c k   i s   moved  on  s a i d  

t r a c k   a r o u n d   s a i d   s h e l l   to  c u t   t h r o u g h   s a i d   s h e l l   a r o u n d  

i t s   c i r c u m f e r e n c e .  

A f t e r   c o m p l e t i o n   of  a s s e m b l y   of  t h e   c i r c u l a r  

t r a c k   a r o u n d   t h e   s h e l l ,   t he   s u p p o r t   b l o c k s   a r e   a d j u s t e d  

v e r t i c a l l y   f o r   t r u e - u p   and  p r o p e r   t r a c k   p o s i t i o n   by  s c r e w  

t h r e a d   a d j u s t m e n t   of  s u p p o r t   n u t s   on  v e r t i c a l   s u p p o r t  
b o l t s   e x t e n d i n g   b e t w e e n   t h e   s u p p o r t   b l o c k s   and  b r a c k e t s .  

A f t e r   a d j u s t m e n t   in  h o r i z o n t a l   p o s i t i o n i n g   of  t h e   t r a c k  

a s s e m b l y   f o r   c o n c e n t r i c i t y   w i t h   t he   s t e a m   g e n e r a t o r   s h e l l ,  

b o t t o m   f l a n g e s   on  such   t r a c k   a s s e m b l y   a r e   c l a m p e d   in  p l a c e  

by  use   of  c l a m p i n g   l u g s ,   n u t s ,   and  b o l t s   w i t h   s q u a r e   h e a d s  

s l i d a b l y   m o u n t e d   in  o p e n - t o p   T - s l o t s   e x t e n d i n g   l e n g t h w i s e  

on  t he   s u p p o r t   b l o c k s .   F i n a l l y ,   t he   c a r r i a g e - m o u n t e d  

m i l l i n g   c u t t e r   m a c h i n e   s u c h   as  an  LC5  M a s t e r - R i s e   F a l l  

M i l l i n g   M a c h i n e   i s   m o u n t e d   on  t h e   t r a c k   w i t h   g u i d e   r o l l s  

i n t r o d u c e d   to  t o p ,   b o t t o m   and  edge   s u r f a c e s   on  t h e   t r a c k  

at   i t s   i n n e r   and  o u t e r   c i r c u m f e r e n t i a l   e d g e s .   The  c u t t i n g  

m a c h i n e   i n c l u d e s   v e r t i c a l   and  h o r i z o n t a l   a d j u s t m e n t   of  a  



r o t a r y   m i l l i n g   c u t t e r   head   t o w a r d   and  away  f rom  the   s h e l l  

w a l l .   A  m o t o r - d r i v e n   g e a r   c o o p e r a t e s   w i t h   a  r i n g   g e a r  
f o r m e d   on  the   o u t e r   edge   of  t he   t r a c k   a s s e m b l y   f o r   m o v e -  

ment   a b o u t   t he   s h e l l .   By  u se   of   d i f f e r e n t   s i z e d   t a p e r  

t o o l s ,   a  t a p e r e d   w e l d - p r e p a r a t i o n   c u t   may  be  made  t h r o u g h  

the   s h e l l   w a l l   to  p e r m i t   r e m o v a l   of  a  top   s h e l l   p a r t   f o r  

a c c e s s   to  t he   t u b e   b u n d l e   w i t h i n   t he   l o w e r   p a r t .  
The  i n v e n t i o n   w i l l   become   more  r e a d i l y   a p p a r e n t  

f rom  the   f o l l o w i n g   d e s c r i p t i o n   of  a  p r e f e r r e d   e m b o d i m e n t  

t h e r e o f   shown ,   by  way  of  e x a m p l e   o n l y ,   in  t he   a c c o m p a n y i n g  

d r a w i n g s   in  w h i c h :  

F i g u r e   1  i s   a  v e r t i c a l   p e r s p e c t i v e   v i e w   of   a  

n u c l e a r   p o w e r   p l a n t   s t e a m   g e n e r a t o r   shown  p a r t i a l l y   i n  

s e c t i o n ;  

F i g u r e   2  i s   a  v e r t i c a l   p e r s p e c t i v e   v i e w   s h o w i n g  

in  o u t l i n e   a  p o r t i o n   of  t he   a p p a r a t u s   of  t he   p r e s e n t  

i n v e n t i o n   as  a f f i l i a t e d   w i t h   t he   o u t e r   w a l l   of  t he   c y l i n -  

d r i c a l   s h e l l   of  a  s t e a m   g e n e r a t o r ,   as  o b s e r v e d   f rom  a  

p o s i t i o n   b e n e a t h   the   t r a c k   p o r t i o n   of  s u c h   a p p a r a t u s ;  

F i g u r e   3  i s   a  v e r t i c a l   s e c t i o n   v i e w   of  t he   t r a c k  

and  s u p p o r t   a s s e m b l y   t h e r e f o r   in  a f f i l i a t i o n   w i t h   t h e  

o u t e r   w a l l   of   t he   c y l i n d r i c a l   s t e a m   g e n e r a t o r   s h e l l ;  

F i g u r e   4  i s   a  s i d e   e l e v a t i o n   v i e w   of   a  s u p p o r t  
b r a c k e t   and  b l o c k   a s s e m b l y   e m p l o y e d   in  m u l t i p l e s   in  t h e  

a p p a r a t u s   of  t he   p r e s e n t   i n v e n t i o n ;  

F i g u r e   5  i s   a  s e c t i o n   v i e w   of  an  a r c u a t e   t r a c k  

s e c t i o n ;  

F i g u r e   6  i s   an  e l e v a t i o n   v i e w   p a r t l y   in  o u t l i n e  

and  p a r t l y   in  s e c t i o n   s h o w i n g   the   a p p a r a t u s   of  t he   p r e s e n t  

i n v e n t i o n   i n c l u d i n g   t he   m i l l i n g   c u t t e r   m a c h i n e   and  i t s  

c a r r i a g e   a f f i l i a t e d   w i t h   a  s e c t i o n   of   t he   s t e a m   g e n e r a t o r  
s h e l l .  

R e f e r r i n g   to  F i g u r e   1  in  t h e   d r a w i n g s ,   t he   s t e a m  

g e n e r a t o r   1  w i t h   w h i c h   t he   s h e l l   p a r t i n g   a p p a r a t u s   of   t h e  

p r e s e n t   i n v e n t i o n   i s   i n t e n d e d   to  be  e m p l o y e d   in  c o n n e c t i o n  

r e p l a c e m e n t   of  t he   t u b e   b u n d l e   23  t h e r e i n   t y p i c a l l y   i n -  

c l u d e s   a  v e r t i c a l l y   o r i e n t e d   s h e l l   3,  t h a t   c o m p r i s e s   a  

l o w e r   c y l i n d r i c a l   p o r t i o n   5  and  an  u p p e r   c y l i n d r i c a l  



p o r t i o n   7,  l a r g e r   in  d i a m e t e r   t h a n   t he   l o w e r   p o r t i o n   5 ,  
and  a  f r u s t o c o n i c a l   t r a n s i t i o n   p o r t i o n   9  j o i n i n g   t he   l o w e r  

and  u p p e r   p o r t i o n s   5  and  7.  A  t u b e   s h e e t   11  i s   d i s p o s e d  
in  t h e   l o w e r   end  of  t he   l o w e r   p o r t i o n   5  of   t h e   s h e l l   3  a n d  

has   a  p l u r a l i t y   of   h o l e s   f o r   a c c o m m o d a t i n g   t h e   e n d s   o f  

U - s h a p e d   t u b e s   13  w h i c h   e x t e n d   u p w a r d l y   f rom  t h e   t u b e  

s h e e t   11  and  a r e   c l o s e l y   p a c k e d   to  form  t h e   t u b e   b u n d l e   2 3  

d i s p o s e d   v e r t i c a l l y   w i t h i n   t he   l o w e r   p o r t i o n   5  of   t h e  

s h e l l   3 .  

A  h e m i s p h e r i c a l   c h a n n e l   h e a d   15  i s   f a s t e n e d   t o  
t he   t u b e   s h e e t   11  and  has   a  d i v i d e r   p l a t e   17  d i s p o s e d  
t h e r e i n .   A  p r i m a r y   f l u i d   i n l e t   n o z z l e   19  s u p p l i e s   h e a t e d  

a f f l u e n t   p r i m a r y   f l u i d   f rom  a  n u c l e a r   r e a c t o r   c o r e   ( n o t  

shown)   to  one  p o r t i o n   of  t he   c h a n n e l   h e a d   15  and  a  d i s -  

c h a r g e   n o z z l e   21  i s   d i s p o s e d   in  t h e   c h a n n e l   h e a d   15  t o  

r e t u r n   the   a f f l u e n t   p r i m a r y   f l u i d   to  s u c h   r e a c t o r   c o r e .  
A  p l u r a l i t y   of  s u p p o r t   p l a t e s   25  a r e   d i s p o s e d  

t h r o u g h o u t   t he   t u b e   b u n d l e   to  s u p p o r t   t h e   t u b e s   13  a t  

v a r i o u s   l o c a t i o n s   a l o n g   t h e i r   l e n g t h   to  r e d u c e   f l o w -  

i n d u c e d   v i b r a t i o n s .   A n t i - v i b r a t i o n   b a r s   27  a r e   a l s o  

d i s p o s e d   a d j a c e n t   to  t he   b e n d s   in  t h e   t u b e s   13  to  p r e v e n t  
v i b r a t i o n   in  t h i s   p o r t i o n   of  t he   t u b e   b u n d l e   2 3 .  

A  w r a p p e r   or  s l e e v e   29  i s   d i s p o s e d   b e t w e e n   t h e  

t u b e   b u n d l e   23  and  the   s h e l l   3  so  as  to  fo rm  an  a n n u l a r  

s p a c e   31  t h e r e b e t w e e n .   The  u p p e r   end  of  t h e   w r a p p e r   29  i s  

e n c l o s e d   by  a  domed  cap  33  w h i c h   has   a  p l u r a l i t y   of   o p e n -  
i n g s   34  d i s p o s e d   t h e r e i n   in  f l u i d   c o m m u n i c a t i o n   w i t h  

c e n t r i f u g a l   m o i s t u r e   s e p a r a t o r s   35.  The  c e n t r i f u g a l  
m o i s t u r e   s e p a r a t o r s   35  a r e   made  up  of   two  p o r t i o n s ,   a  
l o w e r   p o r t i o n   37  f o r m e d   f rom  a  c y l i n d r i c a l   member   e n c i r c -  

l i n g   a  p l u r a l i t y   of  s w i r l   v a n e s   38  and  an  u p p e r   s l e e v e  

p o r t i o n   39  w h i c h   i s   f a s t e n e d   to  an  o r i f i c e   p l a t e   41  w h i c h  

has   o r i f i c e s   42  t h a t   r e g i s t e r   w i t h   t h e   s l e e v e   p o r t i o n s   39  

to  p e r m i t   s t e a m   t h a t   has   c e n t r i f u g a l l y   s h e d   some  of   i t s  

e n t r a i n e d   m o i s t u r e   to  e n t e r   t he   u p p e r   p o r t i o n   of  t h e   s t e a m  

g e n e r a t o r .  

A  s e c o n d   s t a g e   m o i s t u r e   s e p a r a t o r   43  i s   d i s p o s e d  

in  t he   u p p e r   p o r t i o n   of  t he   s t e a m   g e n e r a t o r   f o r   r e m o v i n g  



t he   r e m a i n i n g   m o i s t u r e   f rom  t he   s t e a m   b e f o r e   i t   e n t e r s   a  

s t e a m   o u t l e t   n o z z l e   45  c e n t r a l l y   d i s p o s e d   in  an  u p p e r  
d i s h e d   h e a d   47  w h i c h   e n c l o s e s   t he   u p p e r   end  of  t he   s t e a m  

g e n e r a t o r .  

A  f e e d w a t e r   i n l e t   n o z z l e   49  and  f e e d w a t e r   d i s -  

t r i b u t i o n   r i n g   51  a r e   d i s p o s e d   in  t he   l o w e r   end  of  t h e  

e n l a r g e d   p o r t i o n   or  u p p e r   p o r t i o n   of  t he   s t e a m   g e n e r a t o r  

a d j a c e n t   to  t he   t r a n s i t i o n   member   9 .  

R e f e r r i n g   to  F i g u r e s   2  to  6  in  t he   d r a w i n g ,   i n  

a c c o r d   w i t h   a  p r e f e r r e d   m e t h o d   and  a p p a r a t u s   of  t he   p r e s -  
e n t   i n v e n t i o n ,   a  n u m b e r   of  m u l t i p l e   s e c t i o n e d   t e n s i o n  

b a n d s   55  a r e   f i r s t   i n s t a l l e d   a r o u n d   the   s t e a m   g e n e r a t o r  
s h e l l   3  a t   i n t e r v a l s   b e l o w   t he   d e s i r e d   p a r t i n g   s i t e   5 6 .  

Each  of  t he   b a n d s   55  i s   in  m u l t i p l e   s e c t i o n s   h a v i n g   c o n -  

n e c t i n g   b l o c k s   57  d i s p o s e d   on  t h e i r   e x t e r i o r   s u r f a c e   a t  

t h e i r   o p p o s i t e   e n d s .   The  ends   of  t he   s e v e r a l   band   s e c -  

t i o n s   a r e   j o i n e d   t o g e t h e r   by  c o n n e c t i n g   b o l t s   58  e m a n a t i n g  

f rom  a  p i n - c o n n e c t e d   h i n g e   59  d i s p o s e d   b e t w e e n   a d j a c e n t  

p a i r s   of  s e c u r i n g   b l o c k s .   The  b a n d s   a r e   t h e r e b y   d r a w n  

t a u t   a r o u n d   the   o u t e r   w a l l   of  t he   c y l i n d r i c a l   s t e a m   g e n e r -  
a t o r   s h e l l   3  f o r   t i g h t l y   c l a m p e d   a t t a c h m e n t   t h e r e t o .   E y e  

m e m b e r s   a r e   a t t a c h e d   to  t he   t e n s i o n   band   s e c t i o n s   t o  

f a c i l i t a t e   t he   i n i t i a l   h a n d l i n g   t h e r e o f   by  way  of  a n  
o v e r h e a d   c r a n e   ( n o t   s h o w n ) .  

F l a n g e d   a n c h o r   m e m b e r s   60  a r e   i n s t a l l e d   a t  

c i r c u m f e r e n t i a l   i n t e r v a l s   in  v e r t i c a l   e x t e n s i o n   b e t w e e n  

t he   t e n s i o n   b a n d s   55  by  u se   of  f l a n g e - c l a m p i n g   b r a c k e t s  

61  h e l d   in  p l a c e   by  s t u d   b o l t s   62  w e l d e d   o n t o   t he   b a n d s   55  

( F i g .   3 ) .  

O u t w a r d l y   p r o j e c t i n g   s u p p o r t   b r a c k e t s   w i t h  

v e r t i c a l l y   a d j u s t a b l e   h o r i z o n t a l   t r a c k   s u p p o r t   b l o c k s   6 4  

a t o p   t h e i r   u p p e r   ends   a r e   s u p p o r t e d   a t   t h e i r   u p p e r   e n d s   b y  

hook   m e m b e r s   65,  p a s s e d   b e t w e e n   p i n s   66  a t t a c h e d   to  t h e  

a n c h o r   m e m b e r s   60.  The  l o w e r   e n d s ,   once   t he   u p p e r   e n d s  

a r e   h o o k e d   in  p l a c e   by  s u i t a b l e   a n g u l a r   i n t r o d u c t i o n   o f  

t he   hook  65  b e t w e e n   t he   p i n s   66,  a b u t   p i n s   68  a t t a c h e d   t o  

t he   l o w e r   end  of  t he   a n c h o r   member   60  t h r o u g h   the   m e d i u m  

of  p a d s   67  a t   t he   b o t t o m   of  t he   s u p p o r t   b r a c k e t s   6 3 ;  s u c h  



p a d s   67  b e i n g   g r o o v e d   to  f i t   o v e r   t he   p i n s   68.  Once  s o  

p o s i t i o n e d ,   t he   s u p p o r t   b r a c k e t s   63  a r e   l o c k e d   in  p l a c e   b y  

c a m - l e v e r - o p e r a t e d   l o c k i n g   c l a m p s   69  f i t   o v e r   l o c k i n g   p i n s  
70  a t t a c h e d   to  t he   a n c h o r   member   60.  When  in   p l a c e   i n  

s e c u r e m e n t   to  t he   a n c h o r   member   60  t h e   p l u r a l i t y   of   s u p -  
p o r t i n g   b r a c k e t s   a r e   t h e n   d i s t r i b u t e d   a t   i n t e r v a l s   c i r c u m -  

f e r e n t i a l l y   a r o u n d   t he   b a n d s   55  and  in  v e r t i c a l   e x t e n s i o n  

t h e r e b e t w e e n   w h i l e   p r o j e c t i n g   o u t w a r d l y   in  a  r a d i a l   d i r e c -  

t i o n   to  p r e s e n t   a  c i r c u l a r   a r r a y   of  t r a c k   s u p p o r t   b l o c k s  

64  a t   t h e i r   u p p e r m o s t   e n d s .  

M u l t i p l e   a r c u a t e   s e c t i o n s   of   a  t h i c k - w a l l   b o x -  

beam  c i r c u l a r   t r a c k   72  a r e   b o l t e d   t o g e t h e r   a t   end  f l a n g e s  

73  w h i l e   b e i n g   p l a c e d   in  h o r i z o n t a l   e x t e n s i o n   o n t o   t h e  

s u p p o r t   b l o c k s   64  a t o p   t he   s u p p o r t   b r a c k e t   63.  A f t e r  

c o m p l e t i o n   of   a s s e m b l y   of  t h e   c i r c u l a r   t r a c k   72  a r o u n d   t h e  

s h e l l   3,  t h e   s u p p o r t   b l o c k s   64  a r e   a d j u s t e d   v e r t i c a l l y   f o r  

t r u e - u p   and  p r o p e r   t r a c k   p o s i t i o n i n g   by  s c r e w   t h r e a d e d  

a d j u s t m e n t   of  s u p p o r t   n u t s   75  on  v e r t i c a l   s u p p o r t   s t u d  

b o l t s   76  a t t a c h e d   to  and  e x t e n d i n g   d o w n w a r d l y   f rom  t h e  

s u p p o r t   b l o c k s   64.  A  top   f l a n g e   77  on  t he   b r a c k e t s   63  h a s  

o p e n i n g s   f o r   t he   s t u d   b o l t s   76  and  o f f e r s   a  s h o u l d e r   f o r  

t he   s u p p o r t   n u t s   75.  Lock  n u t s   78  on  top   of   t h e   f l a n g e s  

77  and  in  s c r e w   t h r e a d e d   a t t a c h m e n t   w i t h   t h e   s t u d   b o l t s   7 6  

can  be  t i g h t e n e d   a f t e r   t he   n u t s   75  a r e   p r o p e r l y   p o s i t i o n -  

e d .  

A f t e r   a d j u s t m e n t   in  h o r i z o n t a l   p o s i t i o n i n g   o f  

t he   t r a c k   a s s e m b l y   72  f o r   c o n c e n t r i c i t y   w i t h   t he   s t e a m  

g e n e r a t o r   s h e l l   3,  b o t t o m   f l a n g e s   80  on  s u c h   t r a c k   a s s e m -  

b l y   a r e   c l a m p e d   in  p l a c e   by  u se   of   c l a m p i n g   l u g s   81,   n u t s  

82  and  b o l t s   83.  The  b o l t s   83  h a v e   s q u a r e   h e a d s   a t   t h e i r  

l o w e r   ends   t h a t   a r e   s l i d a b l y   m o u n t e d   on  o p e n - t o p   T - s l o t s  

84  t h a t   e x t e n d   l e n g t h w i s e   of  t h e   s u p p o r t   b l o c k s   6 4 .  

F i n a l l y ,   t he   c a r r i a g e - m o u n t e d   m i l l i n g   c u t t e r  

m a c h i n e   85  i s   m o u n t e d   on  t h e   t r a c k   72  w i t h   g u i d e   r o l l s   8 6  

i n t r o d u c e d   to  t o p ,   b o t t o m ,  a n d   edge   s u r f a c e s   on  t h e   u p p e r  

p o r t i o n   of  t he   t r a c k   72  a t   i t s   i n n e r   and  o u t e r   c i r c u m f e r -  

e n t i a l   e d g e s .   The  c u t t i n g   m a c h i n e   85  i n c l u d e s   means   f o r  

e n a b l i n g   v e r t i c a l   and  h o r i z o n t a l   a d j u s t m e n t   of   a  r o t a r y  



m i l l i n g   c u t t e r   h e a d   87  t o w a r d   and  away  f rom  the   s h e l l   w a l l  

3.  A  m o t o r   d r i v e n   g e a r   c o o p e r a t e s   w i t h   t h e   t e e t h   of  a  

r i n g   g e a r   88  f o r m e d   on  the   o u t e r   edge   of  t h e   t r a c k   a s s e m -  

b l y   f o r   e f f e c t i n g   m o v e m e n t   of  t he   m i l l i n g   c u t t e r   m a c h i n e  

85  a b o u t   t he   s h e l l   3.  By  use   of   s u i t a b l e   t o o l s   90,   a  

w e l d - p r e p a r a t i o n   c u t   56  may  be  made  t h r o u g h   t he   s h e l l   w a l l  

3  to  p e r m i t   r e m o v a l   of  a  top   p a r t   of   s u c h   s h e l l   f o r   a c c e s s  

to  t he   t u b e   b u n d l e   23,  F i g u r e   1,  t h e r e i n .  



1.  M e t h o d   f o r   e f f e c t i n g   h o r i z o n t a l   s e p a r a t i o n  
of   t he   v e r t i c a l l y - e x t e n d i n g   s h e l l   of  a  s t e a m   g e n e r a t o r   b y  

c u t t i n g   t he   s h e l l   by  means   of  a  m i l l i n g   m a c h i n e   a s s e m b l y ,  

c h a r a c t e r i z e d   in  t h a t   f i r s t   a  p l u r a l i t y   of   h i n g e d - s e c t i o n  

t e n s i o n   b a n d s   i s   i n s t a l l e d   a t   v e r t i c a l   i n t e r v a l s   a r o u n d  

s a i d   s h e l l ,   v e r t i c a l l y   e x t e n d i n g   a n c h o r   m e m b e r s   a r e   c l a m p -  

ed  to  t he   b a n d s   s u c h   t h a t   t h e y   a r e   d i s t r i b u t e d   c i r c u m f e r -  

e n t i a l l y   t h e r e a r o u n d ,   t r a c k   s u p p o r t   b r a c k e t s   l o c k e d   o n t o  

the   a n c h o r   m e m b e r s ,   a  m u l t i p l e - s e c t i o n   r i g i d   c i r c u l a r  

t r a c k   i s   a s s e m b l e d ,   l o c a t e d ,   and  s e c u r e d   o n t o   t he   s u p p o r t  

b r a c k e t s ,   and  s a i d   m i l l i n g   m a c h i n e   a s s e m b l y   w h i l e   b e i n g  

r o l l e r   g u i d e d   and  s u p p o r t e d   by  s u c h   t r a c k   i s   moved  on  s a i d  

t r a c k   a r o u n d   s a i d   s h e l l   to  c u t   t h r o u g h   s a i d   s h e l l   a r o u n d  

i t s   c i r c u m f e r e n c e .  

2.  A  m e t h o d   as  c l a i m e d   in  c l a i m   1,  w h e r e i n   s a i d  

m i l l i n g   m a c h i n e   a s s e m b l y   i n c l u d e s   a  c a r r i a g e   f o r   s a i d  

m i l l i n g   m a c h i n e   a s s e m b l y   c h a r a c t e r i z e d   in  t h a t   s a i d   c a r -  

r i a g e   is   l o c k e d   to  a  s e c t i o n   of  s a i d   t r a c k   d u r i n g   t r a c k  

a s s e m b l y .  

3.  An  a p p a r a t u s   f o r   p e r f o r m i n g   t h e   m e t h o d   a s  

c l a i m e d   in  c l a i m   1,  c h a r a c t e r i z e d   by  a  p l u r a l i t y   of  t e n -  

s i o n   b a n d s   (55)   v e r t i c a l l y - s p a c e d   f rom  e a c h   o t h e r   and  e a c h  

h a v i n g   b o l t - a n d - h i n g e   i n t e r c o n n e c t e d   c i r c u m f e r e n t i a l  

s e c t i o n s ,   a  p l u r a l i t y   of   e l o n g a t e d   a n c h o r   m e m b e r s   ( 6 0 )  

e x t e n d i n g   v e r t i c a l l y   b e t w e e n   s a i d   t e n s i o n   b a n d s   (55 )   a n d  

d i s t r i b u t e d   c i r c u m f e r e n t i a l l y   t h e r e a r o u n d   and  a t t a c h e d  

t h e r e t o ,   a  p l u r a l i t y   of  t r a c k   s u p p o r t   b r a c k e t   a s s e m b l i e s  

(63)   h o o k - s u p p o r t e d   and  c l a m p i n g - l o c k e d   o n t o   s a i d   a n c h o r  



m e m b e r s   (60)   in  p r o j e c t i o n   t h e r e f r o m   r a d i a l l y   of  s a i d  

s h e l l   ( 3 ) ,   a  r i g i d   m u l t i p l e - s e c t i o n   b o l t e d - t o g e t h e r   t r a c k  

(72)   s e c u r e d   to  t he   top  of  s a i d   s u p p o r t   b r a c k e t   a s s e m b l i e s  

( 6 3 ) ,   and  a  c a r r i a g e - m o u n t e d   m i l l i n g   m a c h i n e   (85)   r o l l e r  

g u i d e d   and  s u p p o r t e d   by  s a i d   t r a c k   ( 7 2 ) .  

4.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m .  3 ,   c h a r -  

a c t e r i z e d   in  t h a t   s a i d   t r a c k   s u p p o r t   b r a c k e t   a s s e m b l i e s  

(63)   i n c l u d e   v e r t i c a l l y   a d j u s t a b l e   t r a c k   s u p p o r t   b l o c k s  

(64)   at   t h e i r   u p p e r   ends   on  w h i c h   s a i d   t r a c k   (72)   r e s t s ,  

s a i d   s u p p o r t   b l o c k s   (64)   h a v i n g   o p e n - t o p   T - s l o t s   o p e n i n g  

i n w a r d l y   f rom  o p p o s i t e   e n d s ,   and  s a i d   t r a c k   (72)   b e i n g  

s e c u r e d   to  t he   t o p s   of  s a i d   s u p p o r t   b l o c k s   (64)   by  b o l t s  

(83)   h a v i n g   s q u a r e   h e a d s   a n c h o r e d   in  s a i d   T - s l o t s .  

5.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   4,  c h a r a c -  

t e r i z e d   in  t h a t   s a i d   t r a c k   (72)   i s   of  h o l l o w   box  s h a p e   i n  

c r o s s - s e c t i o n   w i t h   i n n e r   and  o u t e r   c i r c u m f e r e n t i a l   f l a n g e s  

(80)   at   i t s   b o t t o m   to  a c c o m m o d a t e   c l a m p i n g   a t o p   s a i d  

b r a c k e t   a s s e m b l i e s   (63)   and  w i t h   i n n e r   and  o u t e r   c i r c u m -  

f e r e n t i a l   m a c h i n e d   f l a n g e s   a t   i t s   top  to  a s s u r e   a c c u r a t e  

c o o p e r a t i o n   w i t h   g u i d e   and  s u p p o r t   r o l l s   (86)   f o r   s a i d  

m i l l i n g   m a c h i n e   ( 8 5 ) .  

6.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   4,  c h a r a c -  

t e r i z e d   in  t h a t   s a i d   t r a c k   (72)   i s   p r o v i d e d   w i t h   t e e t h  

(88)   e x t e n d i n g   t h e r e a r o u n d   and  e n g a g e d   by  s a i d   m i l l i n g  

m a c h i n e   a s s e m b l y   f o r   p o w e r   a c t u a t i o n   of   s a i d   m i l l i n g  

m a c h i n e   a s s e m b l y   (85)   t h e r e a l o n g .  
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